Abstract. Calcium manganese oxide (CaMnO
INTRODUCTION
Calcium manganese oxide with perovskite type crystal structure has received much interest in the past decade due to its structural , physical ,magnetical and thermoelectric properties [1] . Ceramic systems with high crystalline content have good fracture resistance but are highly opaque. [2, 3] .
Usually at room temperature, most ceramic materials exhibit brittle fracture. Fracture is very difficult to control in the case of materials with cracks and another type of defects. In the case of compression, the rate of crack propagation is lower than in the case of traction. For this reason, the ceramic material has a high hardness. Resistance of the ceramic material is measured by a bending test until break.
The manganese oxide CaMnO 3 with perovskite type crystal structure is obtained starting from manganese oxides (stoichiometric mixture powders of CaCO 3 and MnO 2 ) which are mixed by ball milling. Control of microstructure and crystallographic properties are key factors in technology of functional calcium manganese oxide based materials [4] .
The perovskite structure CaMnO 3 is that in which the Mn is surrounded by six oxygen atoms and the Ca is surrounded by twelve anions. [5] . The values of the effective elastic modulus and flexural strength of calcium manganese oxide were found to be in the range of corresponding values for high performance and possibility fabricated n-type thermoelectric leg.
MATERIALS AND METHODS
The compounds from powder of CaCO 3 , 99.99 % (SIGMAALORICH) and MnO 2 , 90.00 % (SIGMAALORICH) are mixed by ball milling technique to obtain CaMnO 3 compound.
CaMnO3 compound polycrystalline was synthesized by solid state reaction (SSR) and hot-press (HP) methods. The powder of CaCO 3 and MnO 2 were mixed by ball milling then calcined at 850°C for 10 hours and hotpressing at 850 °C for 1 hour to obtain the CaMnO 3 samples.
X-ray diffraction (XRD) is a rapid analytical technique primarily used for the identification of crystalline phase of the CaMnO 3 .
Microstructure of the samples has observed by a scanning electron microscope by using secondary electron detector. The Vicker hardness, density, Young modulus and flexural strength of the CaMnO 3 were analyzed.
RESULTS AND DISCUSSION
In order to study the structure of sintered CaMnO 3 sample with the dimensions of 10.05 mm × 10.25 mm × 1.31 mm have been obtained. The result of the X-ray diffraction analysis of CaMnO 3 is shown in Figure 1 . Many researchers have reported the X -ray diffraction analysis data of CaMnO 3 .
Crystaline phase of CaMnO 3 has been identified by XRD tehnique, in accordance with JCPDS #89-0666 file. The CaMnO 3 has orthorhombic perovskite structure. The elastic modulus or Young's modulus (E) evaluation, sample of dimensions 4 mm in diameter and 2.8 ± 0.1 mm in length was prepared for material. Results is mean value for the core material was 6 GPa. The Young's shear and bulk using a technique modulus of these materials were evaluated using an ultrasonic method. The formula used to calculate the bend strength is given below: In case of flexural strength evaluation, sample has a rectangular cross section (4 x 4 mm) and 3-point loading over a span of 12.0 mm. Testing was carried out in air using a servo hydraulic testing machine (Instron) at a crosshead speed of 0.5 mm/min. Results is mean value for the core material was 0.417 MPa. The formula used to calculate the bend strength is given below: The density value of the CaMnO 3 was 1.211 g/cm 3 for MS Semi-Micro Balance Toledo. The hardness value of the CaMnO 3 was 115.8 HV were using a Shimatzu HMV Micro Hardness (load: 0.1 HV; dwell time: 10 s).
The microstructures of the CaMnO 3 sample was observed with a scanning electron microscope FE-SEM JEOL JSM-6301F. The elemental analysis of the CaMnO 3 sample is shown in Fig. 3 . For this test energydispersive X-ray spectroscopy analytical technique has been used. EDX analysis confirms the presence of calcium, manganese and oxygen in the structure of the ceramic compound obtained.
CONCLUSIONS
Calcium manganese oxide polycrystalline was synthesized by solid state reaction and hot-press methods.
Young's modulus for the CaMnO 3 sample was 6 GPa and flexural strength was 0.417 MPa. The density value was 1.211 g/cm 3 . The hardness value of the CaMnO 3 was 115.8 HV using a HMV (load: 0.1 HV; dwell time: 10 s).
Many values of the effective elastic modulus and flexural strength of CaMnO 3 were found to be in the range of corresponding values for high performance and possibility fabricated n-type thermoelectric leg.
